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To all whom i may CONCETN.: _
Be it known that I, Harry (. WEBSTER;

citizen of the United States, and resident o

a .

|

|

stood from the accompanying drawing,
which is a diagram indicating a subscribers’

- .. ; - . =
f | line extending ta the central office and there

Sl g S . . . , .
Chicago, county of Cook, and State of Illi- | associnted with appropriate cord connecting

5 nois, have Invented certain new and useful

apparatus all organized in accordance with

Improvements in Telephone Systems, -of | the preferred form of.my invention, n

which the following is a full, clear, concise, |

and exact description, reference being had to

~ the accompanying drawings, forming a part
10 of this specification. o

My invention relates to telephone ex-

change systems in which current for trans-

"mission and signaling is furnished from'a
central source located at the exchangeé, and
t5 in which the cut-off relay, which egontrols the
norinal connections of the line, is actuated
by current flowing over a portion of the talk-

ing circuit when a link-conductor 15 con-

nected with the spring-jack or switching
20 terminal of the line.

It relates particularly to systems of this
character in which-the source or sources . of
current which serve to energize the substa-
tion transmitters may be associated with the

25 cord connection apparatus cnly; and may be

distinet and separate from that source as- |

sociated with and furnishing current for the
actuation of the -apparatus which 1s indi-
vidual to the various line circuits. |

30 The object of my invention is to provide

‘an improved organization of circuits and |

. apparatus for systems of this class in which
“the circuit of the transmission source or that
associated with the link-conductor, is so or-
35 ganized with relation to the circuit of the
?ine battery or that source which furnishes
ourrent for the energization of the cut-off
relay, that although the-two separate sources
have their circuits completed over the same
40 gtrand of the cord circuit and are both con-
nected to common conductors at the ex-
change, no interference between the -two
gources will result. | |
A further object of the invention is the
provision of such a circuit arrangement 1n
a structure of this character that the pres-
ence of an earth coinection upon‘a line Emb,
external to the central office, will not cause
the cut-off relay to be energized by current
from the central source after the (f;sconnec-
tion of the link-conductor from the spring-

45

30

jack, this being an objectionable feature in

~ systems heretofore proposed.

My invention will be more fully under- |

|
]

!

‘than the transmission battery

which the line battery 1s not directly con-
nected -to earth b‘ut 1s so connected that any
flow to earth will he opposed by the po-

tential of the transmission battery, the cut-

off relay being thus connected to a battery

terminal which is inactive as far as a circuit

to earth 1s concerned.

Referring to the draw]ng the subscriber’s
apparatus 1s shown at A as consisting of a
hooked switch 2 nermally including signal
hell & and condenser ¢ in bridge of the lLine
limbs and when moved to 1ts alternate or
raiged pesition, closing an alternate bridge
of the line through transmitier ¢ and re-
ceiver #. Although I show but one subgta-
tion arrangement, it will be understbod by
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those skilled in the art that various other

arrangements of the apparatus may be used

i and I do not confine myself to the particular

arrangement - illustrated. Under normal
conditions the receiver hangs upon its hook
switch gnaintaining its upper contact open
and the eondenser ¢ prevents a normal flow
of current from line battery C? at the central
office through the line limbs. = -~
The cut-off relay & is prevented from be-
ing held up by current through an acci-

dental ground of the line limb, by connect-

ing the battery with which 1t 1s associated
in opposition to the battery which furnishes
current for transmission. The battery C’
with which the relay 5 is connected may be
of the same or somewhat #lo%fer potential
The subscriber calls in the usual way b{
removing recéiver r from its switch hook £,
thus energizing relay 3 by current from bat-
tery-C? flowing over linie limbs 1 and 2 to
ground at upper contact of relay 5, thus
lighting “line lamp 4, and when the an-
swering plug O is inserted into the jack, cur-

80

86

80

95

100

rent from terminal 27 of battery C’ will

flow through relay 11, strand 7, contact 22

and the winding of relay 5 to terminal 26

of the battery, operating the relay and con-
necting the line 'limbs to the spring-jack
terminals. It is evident that if limh 1 of
the line be grounded at this time and the
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answering  plug O be removed, current ! ing lamp 15. After the subscribers have
would temd to flow from terminal 926G , fimished conversation, by replacing their re-

s
i |

(hirough winding 5 and through the lower
armature anid normally open contact of the
relay to limb 1 and around if it were not
for the opposing potentind of battery T
The opposing potential of this hatlery pre-
cenle sueh flow and if the différence o po-
Centinl between the two batleries be STIHE

ciently great will eanse » reversal of eur-

rent in the winding of relay 5 when (he play
s removed, thus monmentarily detnergizing
(Le relay and allowing the avmature to drop
hack and diseonneel the velay from the Hine.
The operator having answered the eall by
inserting plng O nto spring jeck gooens
cont will flow from the active e of hat-
terv 17 through the winding of relay 11,
clrantt 7. clecve contaets of plug o and jack

i Jime Timb 1, b-station AL returnimg over |

Hne Tinh 2 amd tip conductor of pack .
Arand 6 and (hroueh relay 10 1o cronnded
pole of battery 1. Ihus Doth of the relays
10 and 11 being energized e 14 15 o
lighted,  "FThe operator how proceeds 1o test

he called for hne in the nsual manner by
tonching the Gip of (Mg I’ to the sleeve ot

the j:ki}l{ of 1he called Tine and 1T the line be

idlq‘ the rontact 22 of the hoe tesied 18 at

the potential of terminal 26 of hattery (7 as

i« also the 1ip of the calling plug P. T the |

line be busy. the consequent difference of

potentinl will cause a flow of current to the

tip of the plug. strand 8, armature 28 and

contact 29 of relav 13 and thence. through .
Cwindine connected ta the hine Tinh e and the

the common test winding B2 of the operis

for's in unetion coil to terminal 26 of the

¥

Latiery.  Assnming the called for line s

idle the operator inserts plug P into the

spring jack of the enlled line, thereby ener-

aizing relay 13 and the cut-off relay » of

e called line. by current from battery "

the winding of relay 15, strand . plug and

off velay to terminal 26 of batlery . 'the

operation of relay 13 disconneels the wind-
ine 32 from the tip st and of the cord eir-
Coronnded. and while T have indieated vari-

cuit at contact 29 nid elosing of contarts 25,
30, 1s effective to cause continuity of strand

&  The operalor now Presses ringing kKeys
these particnlar values nor to the speaific
ot ruetures lustreated. |

1.7 thus connecting ringing current from
cenerator (1 to the terminals of the called

line. a return path for the sad enrrent be- !
ing cupplied by the cloging of contact 31,
(throngh battery I to ground. Although
when kev &7 1s operated relay 13 1s de-

cnergized, energlzing cnrrent for the entofl

relay is snpplied throngh resistanee 24 and

confnet 81 “rom  battery (. The sub-
- - Frar ' o .
seriber 1n l‘l‘Sl‘mnm"'h‘t the ngllitl removes s

yeceiver from its switch hook (herehy eaus-

ing n path for direet current oo hadtery
I* over the limbs of the telephone fme. e
Auming through supervisory relay 12 1o

ground, energizing velny 12 and extinguish-

jack sloeve contaels and winding of the cut-

ceivers upoh their switch hools the eircutls
for relavs 10 and 12 arc interrupted. there-
hy deinergizing 1|1(: ‘F?:]tl] relay and Tighting
Lunps 14 and 10 The operator np pesponse
to this signal rauoves plugs € an U1 from

the spring jack<. thereby re~toring all ap-

paratus {o normal, While 1 am not Timifed
to spectfic restzlunees and voltiores e this
arraneement, I have fonnd that the baltery
(" mav have a potential of 15 ar 20 volts,
Bid battery 12 may have a potential of 21

volls, while the reday 5 mey T o H500 ohms

resiatnnee and rebave 10 and 11 of 100 ohms
cach. Tt will he evident that the battery €%
which is shown as supplving enerent for the
relav 3 may be replaced by o suttable con-
nection from battery I< | i

T the structure ilastrated 10 will he seep
Meat (he battery which supphes enrrent foy
the energization of the ent-off redav may
he of Jower voltage than thal wineh serves

to energize the tran=mitter at the suhsta-

Gomne that when the Bine is connected for
conversalton the (wo Latteries have thew
srenit completed throngh aeonductor con-
won to botli: and that they are a1 both
conneeled to oronnd or to the office return,
The varions pesistanees and voltages are ~o
proportioned however. tha current  from
(s transiyiscion  hattery does not flow
Qironeh the cut-off relay. and {he =ubsta-
fion transmitter 1= therefore not anduly
?"'-!”l”"l."l.l "F}* t]]t' |1|'1".“1‘|H"l" Hf 1]“.' i'l-”"”ﬂ:l I‘i."lﬂ}'

cirenit s so halaneed that the proper cur-
rent s provided for tran=nns=ion and for

“the operation of the various parts of the

apparatis, T s ulso seen that the eireut
of the eut-off relayv is nnder alwolute con-
(rol of the operatayr and that the relay will
hot be Toeked np by the presence of an eartl
conneetion to the line b Tt will be
anderstood {hat the varions earth connpec-
{jons <hown are or may he conneciions to
(ho - officé peturn which 18 ordinarily

us values of potential and pesiztanee whieh
mav be used, T do not wixhh {o he limded to

What T consider as new and novel and de-
cire 1o seceure by Letters Puatent of the
Sintes 18— | " .

1.\ telephione exchange =y=tem CONITES-
ine a telephone Time. conneetion ferminal
normally - dizconnected (herefrom. a relay
for connecting =aid cemnection {ermingl

with the hine. a souree of enrrent assacinterd:

with wiid relav, sad souree atnd the wined-
e of suid relay hemg aelapitea] to he con-
neeted in <hunt of a poptian of one limb of
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the {elephone Bine. means wherehyv the eur-

ponfs Trom said souree throveh <aid relay
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sre restricted to circuits local to the ex-

change, a cord connector terminating I a
connecting plug, & source of current connect-
ed between the strands of said cord connec-
tor constituting the sole source for furmish-
ing current for talking purposes, and means
whereby the insertion of tne connecting
plug into the connection terminal sends
current from said frgt mentioned source
over a circuit including a talking strand of
said cord connector, a terminal of the con-
necting plug, a line contact of the telephone
line, and the portion of a talking hmb of
the telephone line extending between said
line contdgct and said relay. I

2. A telephone exchange system compris-
ing a telephone line & connection terminal
nopmally disconnected therefrom, a relay
for .connecting said connection terminal
with the line, a source of current associated
with said relay, a separate source of cur-
vent adapted to be connected in the metallic
cireuit for talking purposes, meaus for op-
crating said relay from said first mentioned
sotivece when connection is made with the
iine by current flowing over a path includ-
ing-a portion of the talking circult, means
whterebv said reluy does not receive current
from said second source, and means for
sending a calbing current over the line of
the called subscriber only and at tlie same
thue maintaining sald velay in operative
condition. .

5. A telephone exchange system compris-
ing a telephone liue, a normally disconnect-
ed talking contact of a spring jdck dsso-
ciated with the said line, a plug, a cord cir-
cuit, & battery associated with’the said cir-
cuit adapted to be included in the metallic

circuit of the line and constituting the sole
souree for furnishing current for talking

purposes, a second source of current, a cut-
off relzy operated from said second source
of curvent over o portion of the talking
cirewit and. means . whereby the currents
feom aard source through said relay are re-
stricied to circuits local to the exchange.
1. 4 telephone exchange system compris-
inyg & metallic telephone line, a talking con-
tuct fovmng a part of a connection terminal
far the line, said contact being normally

diseonuocted therefrom, a central source of

curreni associated with the hine and adapt-
el to be included in the metallie circuit of
the hine when a connection exists and con-
stitubfing the sole source for furnishing cur-
rent o the substation transmitters for talk-
ing purposes. means for disconnecting said
contact from the hné when the line is not
ot a second voprce of current, means
operated by current from said second source
over a portion of the talking circuit to con-
nect the contact with the line when the line
1S i use, means whereby the currents from
satd source throungh said relay are restrict-

3

ed to circuits local to the exchange, and
testing apparatus to cooperate with said
contact {o indicate the condition of the line.

5. A telephone exchange system comppis-

ing a teléphone line, a test terminal nor-

mally disconnected therefrom,, a relay for
connecting said test terminal with the line,
a source of current associated therewith,
testing apparatus, a cord circuit terminat-
Ing 1n a ennecting- plug, supervisory sig-
nalimg apparatus associated with the cord
circuit, a second source of electricity as-
soclated with the cord circuit, means for
closing the circuit of sald second source
over the telephone line to operate the said
supervisory apparatus, means whereby said
relay does not receive current from said
second source, and means for closing the
circuit of said first mentioned source
through said relay when connection is made
with the line, said . relay circuit including
cne of the main terminals of the connecting
plug and a line contact of the telephone
Jine with suitable retnrm.

6. A telephone exchange system COMPris-
ing a telephone line, a cord circuit adapted
to be included in a talking circuit, a line sig-
nal and a cut-off relay for the line, a source
of current associated with said relav; means
whereby the currents from said source
through said relay are restricted to circuits
local to the exchange, nieans for closing cir-
cuit from said source through said relay
over a portion of one side of the talking cir-

| cuit, including a portion of the telephone

line and the cord circuit, a second sonrece for
supplying current for talking purposes, con-
nected 1n bridge of said cord circuit and
means whereby said relay does not receive
currvent from said second source.

7. A t&le]rolmmf- exchange system compris-
ing a telephone line and a connection ter-
minal n the form of a spring jack, a con-
necting plug and a cord circuit, a central
source of current associated with said cir-
cuit to furnish current for talking purposes,

supervisory signal apparatus associated with

the cord circuit and operated from said
source of current, a relay actuated from a
second souree of current by the insertion. of
sald plug mto, and 1its withdrawal from,
sald jack for controlling a conmnection of
sald jJack with said line, said relay being ac-
tuated by current lowing over a portion of
a strand of the cord cireut, a ta}king con-
tact of the plug and jack and a portion of
the telephone line and means whereby the
currents froms said second source are re-
stricted to ciremits local to the exchange.

8. A telephone exchange system compris-
ing a telephone line, signal recetving mech-

anism for said line at the exchange, a cut-off |

relay for operation to render said mecha-
nism 1neflective, an ungrounded source of
current having a terminal connected with
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sald cut-off relay, a plug and jack contact
for closure by an operator to establish a
metalhie circuit of said source through said
cut-off relay to operate the same, a second
solree of current associated with said line,
sald second source being grounded and hav-
g 1ts active terminal connected in oppo-
sition to said first-mentioned source, and
icans for connecting satd second source to
sund line, whereby talking curvemt is solely
supphed to said tine therefrom.

Y. A telephone system comprising a tele-
phone hine and a cord-cireuit for connection
therewithy a pair of sources of electrical en-
crgy connected to one strand of said cord-
circurt, one of said sources only being oper
atively connected with the other strand of
sald clreuit, a relay 10 for said cord-circuit
operated solely by current from one of said
sources, a relay o for sald line operated
solely by current from the other of said
sources, a second relay 11 for said cord-cir-
cuit mecluded 1 a clrcuit to receive current
from both saul sources, and a metallic con-

— —————— — T L. DL o e
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larity of said sources.

10. A telephone system ceui.prisipg a tele-
phone line and a cord-cigeuit for conneétion
therewith, a pair of sources of electrical en-
ergy connected to one- strand. of said cord-
circult, one of said sduices only being oper-
alively conmected with the other strand of
sald circuit, a relay 10 for said cord-circuit

nection uniting terminals of opposed po-

- operated solely by current from one of said

sources, a relay 5 for said line operated
solely by current from the other of said
sources, a second relay 11 for said cord-cir-
cuit mcluded in a circuit to receive current
from both said sources, a metallic connec-
tion uniting terminals of opposed polarity
of said sources, and an operative earth con-
nection for one of said sources only.
- In witness whereof, I hereunto subscribe
my name this 14th day. of July 1906.
| ~ HARRY G. WEBSTER.
Witnesses: , _

A. H. Dxsoy,
H. C. OLMsTEAD.
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